Expression of the GLT-1 subtype of Na+-dependent glutamate transporter: pharmacological characterization and lack of regulation by protein kinase C.
Several subtypes of Na+-dependent glutamate transporters have been pharmacologically differentiated in brain tissues. Five distinct cDNA clones that express Na+-dependent glutamate transport activity have been isolated. One goal of the current study was to compare the pharmacological properties of the rat GLT-1 subtype of transporter to those identified previously using rat brain tissues. To accomplish this goal, GLT-1 was stably transfected into two different cell lines that express low levels of endogenous transport activity (MCB and L-M (TK-)). Several clones stably transfected with GLT-1 were isolated. In each cell line, Na+-dependent glutamate transport activity was saturable with similar Km values (19 and 37 microM). The pharmacological properties of GLT-1-mediated transport in these cell lines paralleled those observed for the predominant pharmacology observed in cortical crude synaptosomes. These data are consistent with other lines of evidence that suggest that GLT-1 may be sufficient to explain most of the Na+-dependent glutamate transport activity in cortical synaptosomes. Although recent studies using HeLa cells have suggested that GLT-1 can be rapidly up-regulated by activation of protein kinase C (PKC), modulation of PKC or phosphatase activity had no effect on GLT-1-mediated activity in these transfected cell lines. To determine if GLT-1 regulation by PKC is cell-specific, HeLa cells, which endogenously express the EAAC1 subtype of transporter, were stably transfected with GLT-1. Although EAAC1-mediated activity was increased by activation of PKC, we found no evidence for regulation of GLT-1. Despite the present findings, GLT-1 activity may be regulated by PKC under certain conditions.